Abstract. The activity of ship dismantling is one of the sources of metal pollutant that polluted the environment. The aims of this study were analyze the iron concentration from the ship dismantling area, to isolate the bacteria from those area, and to determine the bacteria resistant on iron. Samplings was conducted in three point sampling at sea water and soil coast, respectively. Isolation of bacteria was carried out using pour plate methods. All isolated bacteria in seawater and soil samples were inoculated on nutrient agar medium (NA) containing ferrous metals (Fe 2+ ) with various concentrations (0; 1,000; 2,000; 3,000; 4,000; 5,000; and 6,000 μg/mL). Based on the results, sea water and soil indicated that those area have contaminated with iron. The concentration of iron in seawater was 1.03, 1.01 and 1.00 μg/mL, respectively. Meanwhile, the concentration of iron in soil was 962.0, 966.05, 981.00 mg/kg, respectively. The result of qualitative and quantitative analysis showed that the isolates of AT, AL and CL coded bacteria have high resistance to the effect of iron. It indicated with clear zone of 6.00-7.00 mm at 6,000 μg/mL. In conclusion, both of bacteria are potential to be used for bioremediation of the ferrous metal (Fe 2+ ) in further investigation.
Introduction
The activity of ship dismantling is one of the sources of metal pollutant in coastal areas and sea water. The ship dismantling activities cause problems such as damage and pollution in coastal zones, seawater, and sediments at the demolition area. The activity mostly produces pollutants such as heavy metals or inorganic pollutan and petroleum hydrocarbons or organic pollutan that can be polluted the environment [1] .
According to Yilmaz et al. [2] , the types of heavy metals that be found on the shipboard dismantling area were cadmium (Cd), chromium (Cr), cuprum (Cu), iron (Fe), mangan (Mn), nickel (Ni), lead (Pb), and zink (Zn). The rank of average concentration of heavy metals that be found in the ship dismantling area was Fe> Zn> Cu> Mn> Cd> Pb> Co> Ni> Cr [3] . The average concentration of Fe was the highest compared with the other heavy metals in the ship dismantling area. The average concentration of ferrous metals in the ship dismantling area was 11,932 μg/g to 41,361,71 μg/g [4] . Iron metal is one of the essential heavy metals that be needed by living organisms in certain amounts, but the excessive amounts of this metal can cause toxic effects [5] .
Bioremediation of heavy metals by microorganisms is the process of transformating molecules or ions so that the toxic metal could be reduced the levels of toxicity [6] . As the bioremediation process proceeds, the enzymes produced by microorganisms modify the toxic pollutant structure to become uncomplicated to a nontoxic and hazardous metabolite [7] . Bioremediation using microorganisms can reduce contaminants with high concentrations into harmless or le ss harmful substances. Most bioremediation processes using microorganisms are in aerobic conditions although degradation of contaminants by microorganisms may also occur under anaerobic conditions [8] .
The aims of this research were to analysis the Fe concentration, to isolate bacteria at ship dismantling and to screen the isolated bacteria on ferrous metal (Fe 2+ ) for finding the high resistance capability of ferrous metal (Fe 2 + ).
Materials and methods

Sampling location
Samples of seawater and soil were collected at the coast near the ship dismantling facility in Tanjungjati, Madura, Indonesia. Seawater and soil samples were aseptically collected below surface at a depth of 20 cm [9] and three different randomly selected points. The distance between each sampling point was about 15 m ( Fig. 1) . 
Isolation of bacteria
Isolation of bacteria was performed using a serial dilution method [10] and was conducted based on our previous study [11] .
Analysis of parameters
Analysis of Fe concentration from seawater and soil samples were carried at laboratory. Soil extraction to determine bioavailable Fe was carried out using methods described by Quevauviller (1998) [12] . The total extractable Fe concentration was determined using the modified wet digestion method [13] . The concentration of Fe bioavailable and extractable were analyzed using an Atomic Absorption Spectrophotometer (AAS) instrument, Rayleigh WFX 210 (China) at Laboratory of Affiliation Team and Industry Consultation (TAKI) at Department of Chemical Engineering, ITS.
Screening of Fe on isolated bacteria
The screening of Fe on all isolated bacteria were conducted using disk diffusion method based on modified method from Jorgensen and Ferraro [14] . The stock solution of Fe was prepared using (NH4)2Fe(SO4)2·6H2O (Merck, USA). The diffusion disk method used Whatman filter paper with a diameter of 0.5 cm as a medium for absorbing Fe solutions. The filter paper immersed in a solution of various concentration of Fe and it was placed on nutrient agar (NA) (Merck, USA). The dispersion of Fe can be indicated by observing the clear zone outside the filter paper, it was indicated that is not overgrown with microorganisms. The results of Fe 2+ effect on bacterial growth were determined by qualitative and quantitative analysis. Clear zones can be observed at intervals of 24 hours and 48 hours after inoculation. The net zone can be obtained by measuring the radius (r) from the center point of the filter paper toward the vertical and horizontal to the 4 sides of the filter paper. Then we can calculate the average radius by using equation 1.
(1)
Results and discussion
Concentration of Fe
The result of measurement of Fe concentration at seawater and soil can be seen in Table 1 . Indonesian regulation, KepMenLH No. 51 in 2004 about seawater quality standard was not mentioned the limits of Fe parameter so that it can be used or referring to government regulation in previous year if any. If there was no government regulation in the previous year, then it can refer to the regulations internationally. Some of the international standard of Fe concentration in seawater and soil have published. Based on international standards from Australian Water Quality Guidelines for Fresh and Marine Water Quality, it was mentioned that the standard of Fe concentration in water is <0.3 mg / L (300 μg / L), sea water at pH> 6, and then Fe <1 mg / L (1000 μg / L), whereas at pH <6 then Fe <0.3 mg / L (300 μg / L) [15] . (Table 2) , the standard of Fe in seawater was 0.3 mg/L and in the soil was 17 -25 mg / kg. Meanwhile, based on the Ministry of Environment in 1988 states the quality standard of Fe in seawater < 1 mg/L. Based on the above quality standards, the seawater and soil at the area of ship dismantling at sampling location was contaminated by Fe.
Isolated bacteria
Based on our previous study [11, 19] , total colony number at soil coastal and seawater samples were 6.3x10
8 CFU/mL and 1.47x10 9 CFU/mL, it indicated that many colonies of bacteria could grow from sample at contaminated locations. After preliminary observation on colonies using microscope with magnification of 40X, i.e. 7 colonies of bacteria from sea water samples and 8 colonies of bacteria from soil coastal samples.
Screening of Fe on isolated bacteria
Although fifteen strains bacteria can be isolated, but thirteen isolated bacteria were used in screening test due to 2 strains have same morfology with others. Thirteen single isolated bacteria were inoculated on each nutrient agar medium (NA) containing Fe 2+ with various concentrations (0; 1,000; 2,000; 3,000; 4,000; 5,000 and 6,000 μg/mL). The calculation results of the average clear zone radius of bacterial growth after 24 hours was shown in Table 3 .
The clear zone was formed on high of Fe concentration. The greater of clear zone indicated that bacterial growth was lower. High concentrations of heavy metals inhibited bacterial growth, altered morphology, and disturbed the metabolism of organisms invitro manner [20] .
Based on Table 3 , it showed that the isolates of AT, AL and CL coded bacteria have high resistance on Fe 2+ . Three of coded bacteria showed diameter clear zone was smaller than in other coded bacteria at the high Fe concentrations of 6,000 μg/mL. The others coded bacteria also showed growth at high concentrations of Fe but not reach as high as the concentration Fe of 6,000 μg/mL. However, overall the thirtheen strains bacteria have a good ability on Fe precense due to it suggested that all the bacteria were isolated from Fe contaminated area. Physiological ability of bacteria to overcome the environmental stress of contaminated heavy metals depends on bacterial metabolism. Bacterial resistance and adaptation to heavy metals depends on the species and concentrations of heavy metals exposed around the bacteria [21] . The binding of heavy metals by bacteria can be separated into active binding and transport phases. The binding phase depends on cell metabolism ie absorption through cell wall or external surface, followed by active transport dependent on cell metabolism. In metabolic processes, heavy metals can accumulate in cell membranes (extracellular) and in the cytoplasm (intracellular). 
Conclusion
The concentration of Fe in seawater was 1.03, 1.01 and 1.00 μg/mL, respectively. Meanwhile, the concentration of extractable Fe in soil was 962.0, 966.05, 981.00 mg/kg, respectively. It indicated that location sampling was contaminated with Fe. The result of qualitative and quantitative analysis of Fe screening showed that the isolates of AT, AL and CL coded bacteria have high resistance to the effect of iron. In conclusion, those bacteria were potential to be used for bioremediation of the ferrous metal (Fe 2+ ) in further investigation. 
